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Anionic azo compounds which, in the free acid form, have the 
Formula (1): wherein: Ar and Arlare each independently aryl or 
substituted aryl providing at least one of Ar and AM has at least 
one substituent selected from COOH and COSH; J and J1are 
each independently of formula (2), (3) or (4): each R5is 
independently selected from H, alkyl, substituted alkyl, alkoxy, 
halogen, CN, ureido and NHCOR6; R6is H, alkyl, substituted 
alkyl, aryl, substituted aryl, aralkyl or substituted aralkyl; each Tis 
independently alkyl; each Wis independently selected from H, CN, 
CONR10R1 1, pyridinium and COOH; each mis an alkylene chain 
having 2 to 8 carbon atoms; Bis H, alkyl or COOH; R1 , Ry, R3, 
R4, R10 and R11are each independently H, alkyl or substituted 
alkyl; Lis a divalent organic linking group; nis 0 or 1 ; each Xis 
independently carbonyl or a group of the Formula (5), (6) or (7): 
Zis OR7, SR7 or NR8R9; Yis H, CI, CN or Z; Eis CI or CN; R7, R8 
and R9are independently H, alkenyl, substituted alkenyl, alkyl, 
substituted alkyl, aryl, substituted aryl, aralkyl or substituted 
aralkyl, or R8 and R9 together with the nitrogen atom to which 
they are attached form a 5 or 6 membered ring; provided (i) if the 
compound of Formula (1 ) has no -S03H groups then it has at 
least two groups selected from -COOH and -COSH; and (ii) the 
compound of Formula (1 ) has at least as many groups selected 
from -COOH and -COSH as -S03H groups. The compounds are 
useful for the preparation of inks for use in ink-jet printing. 
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+ Example 1 
+ Example 2 

+ Preparation of the comp ound of Formula (8) in which W is H 
± Example 3 

± Preparation of the com pound of Formula (8) in which W is CN 
+ Example 4 

+ Pre paration of the comp ound of Formula (8) in which W is 

CONH 2 

+ Example 5 

+ Preparation of the compound of Formula (9) in which X is N 
(C 2 H 4 OH) 2 andYisCH 3 
+ Example 6 

+ Preparation of the compound of Formula (9) in which X is 
morpholino and Y is CH 3 
+ Example 7 

+ Preparation of the compound of Formula (9) in which X is OH 
and Y is CH 3 
± Example 8 

± Preparation of the compound of Formula (9) in which X is 
NHCH .CH 2 OH and Y is H 
± Example 9 

± Preparation of the compound of Formula (9) in which X is N 

(C 2 H 4 OH) 2 andYisH 

± Example 10 

± Preparation f the compound of Formula (9) in which X is 
morpholino and Y is H 
± Example 11 

± Pr eparation f the compound of Formula (10) in which W is H 
and X is NHCH CH OH 
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1. An anionic azo compound which, in the free acid form, has the 
Formula (1): wherein: 



Ar and Ar 1 


are each independently 




arvl or substitutpd arvl 




providing at least one of 




Ar and Ar 1 has at least 




one substituent selected 




from COOH and COSH; 


J and J 1 


are each independently 




of formula (2), (3) or (4): 


each R 5 


is independently selected 




from H, alkyl, substituted 




alkyl, alkoxy, halogen, 




CN, ureido and NHCOR 6 ; 


R 6 


is H, alkyl, substituted 




alkyi, arvl, substituted 




aryl, aralkyl or substituted 




aralkyl; 


each T 


is indeoendentlv alkvl* 


each W 


is independently selected 




from H, CN, CONR 10 R 11 , 




Dvridinium and COOH* 


each m 


is an alkvlene chain 




having 2 to 8 carbon 




atoms; 


B 


is H, alkyl or COOH- 


R , R , R , R 4 , R 10 and R 11 


are each independently 




H, alkyl or substituted 




alkyl; 


L 


is a divalent organic 




linking group; 


n 


is 0 or 1 ; 


each X 


is indensndentlv rarhnn\/l 




or a group of the Formula 




(5) (Q)or(7Y 


z 


is OR 7 , SR 7 or NR 8 R 9 ; 


Y 


is H, CI, CN orZ; 


E 


is CI or CN; 
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R 7 , R 8 and R 9 are independently H, 

alkenyl, substituted 
alkenyl, alkyl, substituted 
alkyl, aryl, substituted 
aryl, aralkyl or substituted 
aralkyl, or R 8 and R 9 
together with the nitrogen 
atom to which they are 
attached form a 5 or 6 
membered ring; provided 
(i) if the compound of 
Formula (1) has no - 
S0 3 H groups then it has 

at least two groups 
selected from -COOH 
and -COSH; and (ii) the 
compound of Formula (1) 
has at loast as many 
groups selected from - 
COOH and -COSH as - 
S0 3 H groups. 
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© Anionic compounds. 

©• Anionic azo compounds which, in the free acid form, have the Formula (1): 



A r-N=N-J-N-X 



A r N=N-J '-N 



-N-R 
L 

N-R : 



(1 ) 



CO 
00 

to 



wherein: 
Ar and Ar' 

J and J' 



are each independently aryl or substituted aryl providing at least one of Ar and 
Ar 1 has at least one substituent selected from COOH and COSH; 
are each independently of formula (2). (3) or (4): 



Q_ 
UJ 



Rank Xerox (UK) Business Services 
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(3) 



B 




(4) 



each R 5 
R 6 

each T 
each W 
each m 
B 

R\ R 2 , R3, R*. Rto and R 11 

L 

n 

each X 



is independently selected from H, alkyl, substituted alkyl, alkoxy, halogen, CN, 
ureidc and NHCOR 5 ; 

is H, alkyl, substituted alkyl, aryl, substituted aryl, araikyt or substituted aralkyl; 
is independently alkyl; 

is independently selected from H, CN, CONR 10 R", pyridinium and COOH; 
is an alkylene chain having 2 to 8 carbon atoms; 
is H, alkyl or COOH; 

are each independently H, alkyl or substituted alkyl; 
is a divalent organic linking group; 
is 0 or 1; 

is independently carbonyl or a group of the Formula (5), (6) or (7): 





(5) 



(6) 



(7) 



Z is OR 7 , SR 7 or NR 8 R 9 ; 

Y is H, CI, CN or Z; 

E is CI or CN; 

R 7 , R 8 and R 9 are independently H, alkenyl, substituted alkenyl, alkyl, substituted alkyl, aryl, 

substituted aryl, aralkyl or substituted aralkyl, or R 8 and R 9 together with the 
nitrogen atom to which they are attached form a 5 or 6 membered ring; 
provided (i) if the compound of Formula (1) has no -SOaH groups then it has at least two groups selected from 
-COOH and -COSH; and (ii) the compound of Formula (1) has at least as many groups selected from -COOH 
and -COSH as -S0 3 H groups. 

The compounds are useful for th preparation of inks for use in ink-jet printing. 
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This specification describes an invention relating to anionic compounds and particularly to anionic azo 
compounds which are useful as the coloured component of inks, particularly inks used in ink jet printing. 

According to the present invention there are provided anionic azo compounds which, in the free acid 
form, have the structure shown in Formula (1): 



Ar-N^N-J-N-X 



Ar 1 — N=N-J , -N-4-X 



■N-ir 

L 

N-R 3 



n 



20 



wherein: 
Ar and Ar 1 

J and J 1 



are each independently aryl or substituted aryl providing at least one of Ar 
and Ar 1 has at least one substituent selected from COOH and COSH; 
are each independently of formula (2), (3) or (4): 



25 



30 





H <T NT ^ 0 
(m)- 

(3) 



B 




35 



(4) 



40 



45 



50 



each R 5 
R 6 

each T 
each W 
each m 
B 

R\ R 2 R 3 . R\ R 10 and R 11 

L 

n 

each X 



is independently selected from H, alkyl. substituted alkyl, alkoxy, halogen, 
CN t ureido and NHCOR 6 ; 

is H, alkyl, substituted alkyl, aryl, substituted aryl, aralkyl or substituted 
aralkyl; 

is independently alkyl; 

is independently selected from H, CN, CONR 10 R n , pyridinium and COOH; 
is an alkylene chain having 2 to 8 carbon atoms; 
is H, alkyl or COOH; 

are each independently H, alkyl or substituted alkyl; 
is a divalent organic linking group; 
is 0 or 1 ; 

is independently carbonyl or a group of the Formula (5), (6) or (7): 



55 



3 
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5 




10 

< 5 > (6) 

75 

Z isOR 7 .SR 7 orNR 8 R 9 ; 
Y is H, CI, CN or Z; 

E is CI or CN; 

R 7 , R 8 and R 9 are independently H, alkenyl, substituted aikenyl, alkyl, substituted alkyl, 

20 aryl, substituted aryl, aralkyl or substituted aralkyl, or R 8 and R 9 together 

with the nitrogen atom to which they are attached form a 5 or 6 membered 

ring; 

provided (i) if the compound of Formula (1) has no -SO3H groups then it has at least two groups selected 
from -COOH and -COSH; and (ii) the compound of Formula (1) has at least as many groups selected from 
25 -COOH and -COSH as S0 3 H groups. 

It is preferred that the compound of Formula (1) has at least as many -COOH as -SOsH groups and if 
the compound of Formula (1) has no -SO3H groups then it has at least two and more preferably at least 
three -COOH groups. 

It is preferred that Ar-N = N-J and Ar-N = N-J 1 are such that the compounds of Formula (1) are yellow. It 
30 is also preferred that compounds of Formula (1) are free from cellulose reactive groups. 

The groups Ar and Ar 1 are preferably independently selected from naphthyl, substituted naphthyl, 
phenyl and substituted phenyl, especially phenyl and substituted phenyl. The optional substituents on Ar 
and Ar 1 are preferably selected from alkyl, especially Cw-alkyl; substituted Ci-4-alkyl; alkoxy, especially 
Ci-4-alkoxy; -SO3H; -PO3H2; -COSH; -OH; -C0 2 H; halogen, especially CI or Br. It is particularly preferred 
35 that when Ar and Ar 1 are substituted the substituents are independently selected from CO2H, COSH and 
SO3H, especially CO2H. In especially preferred structures, at least one of Ar and Ar' has at least one 
•COOH substituent but it is even more preferred that each of Ar and Ar 1 has at least one -COOH substituent 
and more particularly at least two -COOH substituents as in, for example, dicarboxyphenyl. 

Each R 5 is preferably independently selected from H, d-4-alkyl, substituted Ci-4-alkyl, Ci-4-alkoxy, 
40 CI, CN, Br, ureido or NHCOR 6 , more preferably H, Ci -♦-alkyl, C1-4 -alkoxy, ureido or NHCO(Ci -4-alkyl), 
especially H t methyl, methoxy or ureido. Each R 5 is preferably ortho with respect to the azo group 
connected to the same ring. 

R 6 is preferably H, Ci -4 -alkyl, phenyl or (CH 2 )i -4-phenyl, all of which are either unsubstituted or 
substituted. R 6 is more preferably C1 -4 -alkyl. 
45 Each T is preferably independently Ct -6-alkyl, especially C1 -4 -alkyl. 

The group (m) present in Formula (3) is branched chain alkylene or preferably straight chain alkylene. 
B is preferably H. 

When X is of Formula (6) it is preferred that Z is attached to the carbon atom between the two ring 
nitrogen atoms and that Y is para with respect to Z. Each X independently is preferably of Formula (5). 
so Z is preferably NR 8 R 9 , especially NHC2H4OH, N(C 2 H40H) 2 , morpholino, NH(C,- 6 -alkyl), NH-(CH 2 ) 2 - 
CO2H, NHCH 2 CsH4C0 2 H ( mono- or di-carboxyanilino, NHC&H4SO3H or NHCH2SO3H. 

R\ R 2 . R 3 and R* are preferably independently selected from H, Ci -4 -alkyl and Ci -4 -alkyl substituted 
by OH. 

R 7 , R 8 and R 9 are preferably independently selected from H, Ci-s-alkyl. substituted Ci-e-alkyI, C3-4- 
55 alkenyl, phenyl, substituted phenyl, (CH 2 )i -4-phenyl, substituted (CH 2 )t -4-phenyl, mor preferably H, allyl, 
Ci-4-alkyl, benzyl, hydroxy Ci -4 -alkyl especially H, methyl, ethyl and 2-hydroxyethyl. The optional 
substituents on R 7 , R 8 and R 9 are preferably independently selected from -OH, -SO3H and -COOH, 
specially -OH. When R 8 and R 9 together with the nitrogen atom to which they ar attached form a 5 or 6 



(7) 



4 
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memb red ring they preferably form a morpholine, piperazine or piperidine ring. 

The identity f the dival nt organic linking group L is not critical providing it does not interfer with the 
performance of the compound. As examples of divalent organic linking groups represented by L there may 
be mentioned: 

5 (a) divalent aliphatic radicals, preferably those containing from 2 to 6 carbon atoms, such as ethylene, 
trimethylene, propylene, tetramethylene, alpha:beta-dimethy (ethylene and hexamethylene radicals; 

(b) divalent aromatic homocyclic radicals in which at least one of the terminal links is through an aliphatic 
carbon atom, for example as in the benzylene -C 6 m.CH 2 - or the xylylene -CH 2 C 6 KUCH 2 - group; 

(c) divalent monocyclic or fused polycyclic aromatic radicals, for example of the benzene, naphthalene, 
ro anthraquinone or fluorene series, such as 



1 ,3- or 1 ,4-phenylene 

3- sulpho-1 ,4-phenylene 

4- sulpho-1 ,3-phenylene 
2-carboxy-1 ,4-phenylene 
4-carboxy-1 ,3-phenylene 
2-methoxy-1 ,4-phenylene; 



2-nitro-1 ,4-phenylene 
4-methoxy-1 ,3-phenylene 
4-nitro-1,3-phenyIene 
2-chloro-1 ,4-phenylene 
3,7-disulpho-1 ,5-naphthylene 



20 (d) divalent radicals wherein the terminal bonds are attached to carbon atoms of two phenyl or 
naphthalene nuclei which are joined together either through a direct link or through an atom or chain of 
atoms which may form a homocyclic or heterocyclic ring. Of this type, there may be mentioned as 
examples divalent radicals derived from 



diphenyl 


azobenzene 


diphenyloxide 


diphenyloxadiazole 


diphenylamine 


benzanilide 


diphenylsutphide 


diphenylurea 


diphenylsulphone 


1 ,2-bis(phenylcarbamyl)ethylene 


diphenylmethane 


l,4-bis-(phenylcarbamyl)butadiene 


diphenylketone 


1 ,2-bis-(phenylcarbamyl)ethane 


diphenylethane 


1 ,3-bis-(phenylcarbamyl)propane 


diphenylethylene 


2,4-dianilino-s-triazine; 



35 

and 

(e) nuclear substituted derivatives of the above, for example, containing COOH, methyl, nitro and/or 
sulphonic acid and/or chlorine atoms as substituents in the phenyl or naphthalene nuclei. 
Alternatively the group NR 2 LNR 3 can be piperazino in which the two ring nitrogen atoms are bonded to 
ao the groups represented by X. 

It is to be understood that the present invention relates not only to compounds of Formula (1) but also 
to the salts thereof, particularly the salt with an alkali metal, ammonia or substituted amines, especially 
ammonia and substituted amines which are volatile at room temperature. It is also to be understood that 
whilst Formulae (3) and (4) above are represented in neutral form, the present invention also covers 
45 quaternary salts of Formulae (3) and (4), particularly when the compound of Formula (1) is in zwitterionic 
form. 

According to a further aspect of the present invention there is provided a process for the preparation of 
compounds of Formula (1) comprising 

(i) diazotisation of amines of the formulae ArNH 2 and Ar 1 NH 2 with a diazotising agent such as HN0 2 , in 
so the cold and preferably below 5* C to give the corresponding diazonium salts; 

(ii) coupling the diazonium salt formed from ArNH 2 with an amine of I formula H - J - NR 1 H, and coupling 
the diazonium salt formed from Ar 1 NH 2 with an amine of formula H - J 1 - NR*H to give monoazo amines; 

(iii) reacting the monoazo amines of step (ii) in either order or simultaneously with a compound of 
formula 

55 CI - X - (NR 2 - L - NR 3 - X) n - CI, preferably in the presence of base; wherein Ar, Ar\ X, R 1 to R*, J, J 1 , L 
and n are as defined above unless stated otherwise. 

Alternatively, step (iii) may be followed except that in the definition of X above, instead of the 
substituent Z there is CI, and th pr duct of step (iii) is react d with a compound of formula ZH (wher in Z 



5 
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is as hereinbefore defined) to give a compound of Formula (1). 

As Examples f amin s of formulae ArNhb and Ar'NHa which may b 
compounds of Formula (1), there may be mentioned 



used in the pr paration of 



10 



75 



20 



25 



2- aminoisophthalic acid 

4- aminoisophthalic acid 

5- aminoisophthalic acid 

3- arninophthalic acid 

4- aminophthalic acid 

2- aminoterephthalic acid 

3- aminobenzoic acid 

4- aminobenzoic acid 
anthranilic acid * 

4- sulphoanthranilic acid 

5- sulphoanthranilic acid 
2-amino-4-chlorobenzoic acid 

2- amino-5-chlorobenzoic acid 

3- amino-4-chlorobenzoic acid 
5-amino-2-chlorobenzoic acid 
2-amino-5-methylbenzoic acid 
2-amino-6-methylbenzoic acid 
2-amino-5-bromobenzoic acid 
2-n-butoxy-4-aminobenzoic acid 



3-amino-4-fIuorobenzoic acid 
3-amino-5-hydroxybenzoic acid 
3-amino-4-hydroxybenzoic acid 
3-amino-2-hydroxybenzoic acid 
2-amino-6-hydroxybenzoic acid 

2- amino-4-nirobenzoic acid 

3- amino-5-nitrobenzoic acid 
2-nitro-3-aminobenzoic acid 

2- nitro-5-aminobenzoic acid 

3- nitro-4-aminobenzoic acid 
3-acetylamino-5-aminobenzoic acid 
3-amino-4-methylbenzoic acid 

2- amino-3-methylbenzoic acid 

3- amino-4-methoxybenzoic acid 

3- amino-4-hydroxybenzoic acid 

4- aminosalicylic acid 

5- aminosalicylic acid 
3-amino-2-naphthoic acid 
5-amino-2-naphthoic acid 
8-amino-2-naphthoic acid 



The compounds of Formula (1) are especially useful for the preparation of inks, especially aqueous 
inks, used in ink jet printing and particularly thermal ink jet printing. The inks can be prepared according to 
known formulations. 

30 The invention is further illustrated by the following Examples in which all parts and percentages are by 
weight unless otherwise indicated. 

Example 1 



35 Preparation of 




5-aminoisophthalic acid (36.2g) was stirred in water (1 litre) and the pH adjusted to 8-9 by addition of 
2N sodium hydroxide. Sodium nitrite (14g) was added and the solution added to a mixture of concentrated 
55 hydrochloric acid (60ml) and water (500ml) at 0-10* C. After 1 hour at 0-10* C the excess nitrous acid was 
removed by addition of a little sulphamic acid, to give a diazo suspension. 

m-toluidine (21. 4g) was added to water (500ml) and concentrated hydrochloric acid (25ml) added. The 
solution was added over i hour t the above diazo suspension at 0-10* C. The pH was adjusted to 4.0 by 
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addition of 47% sodium hydroxide solution and the mixtur stirred for 18 hours at 0-1 0*C. The pH was 
adjusted to 8.0 with 47% sodium hydroxide solution, screened and then warmed to 60 *C. It was slowly 
acidified to pH 4.0 with concentrated hydrochloric acid and the product filtered, washed with water and dried 
to give a monoazo compound. 

5 8.87g (one equivalent) of the above monoazo compound was added to water (500ml) and the pH 
adjusted to 8.0 by addition of 47% sodium hydroxide solution. It was cooled to 0-10* C and a solution of 
cyanuric chloride (4.61 g, one equivalent) in acetone (50ml) added maintaining the pH at 7-8 and a 
temperature of 0-10* C. After £ hour a further solution of one equivalent of the above monoazo compound 
(8.87g) in water (500ml) at pH 8.0 was added and the reaction mixture warmed to 45* C and stirred at this 

io temperature for 4 hours maintaining the pH at 7*8. 

2-Aminoethanol (10g) was then added and the mixture heated to 80* C. After stirring at 80* C for 2 
hours the pH was adjusted to 7.0 and salted to 20% using sodium chloride. The product was filtered and 
washed with saturated brine. 

The above product was dissolved in water (1 litre) and the solution added to 2N hydrochloric acid to 

75 precipitate the title product in free acid form. The title product was filtered, washed and added to water 
(200ml). The pH was adjusted to 9.0 with concentrated ammonium hydroxide and the solution dialysed to 
remove chloride ions, screened and evaporated to give the ammonium salts of the title product. Yield =, 
10g. 

When made into an ink by dissolving in water/diethylene glycol (92.5/7.5) and printed onto plain paper 
20 using a thermal ink-jet printing machine the ammonium salt of the title compound gave bright yellow shades 
with excellent water fastness and good light fastness. The same water/diethylene glycol mixture was used 
as the solvent in the inks described in subsequent Examples. 



Example 2 

25 

Preparation of the compound of Formula (8) in which W is H 




5-aminoisophthalic acid (9.05g) was stirred in water (150ml) and the pH adjusted to 8-9 by addition of 
2N sodium hydroxide solution. 2N Sodium nitrite (25ml) was added and the solution added to a mixture of 
so concentrated hydrochloric acid (25ml) and water (200ml) at 0-5* C. After 2 hours the excess nitrous acid 
was removed by addition of a little sulphamic acid, to give a a solution of diazonium salt. 

A mixture of 1-(2-aminoethyl)-6-hydroxy-4-methylpyrid-2-one (8.4g), water (300ml), sodium acetate 
(12.5g) and 2N sodium hydroxide (40ml) was stirred at 0-5 *C and the above solution of diazonium salt 
added at 0-5* C. The mixture was stirred for 18 hours at 0-5* C. It was filtered, washed with water and dried 
55 to give 20.5g of azo pyridone compound. 

18.0g of the above azo pyridone compound was stirred in water (300ml) and cooled to 0-5 "C. A 
solution of cyanuric chloride (10g, one equivalent) in acetone (100ml) was added at 0-5* C maintaining the 
pH at 7-8 by addition of 2N sodium hydroxide. After 3 hours the temperature was raised to 20-25* C and a 
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solution of 1,4-phenylenediamine (2.1 6g, i equivalent) in acetone (25ml) added, maintaining the pH at 7-8. 
The mixture was stirred for 18 hours at 20-25* C maintaining the pH at 7-8. 

The mixture was then acidified to pH 5 with concentrated hydrochloric acid, filtered, washed and dried 
to give 24.6g of a bis(monochlorotriazine) interm diate compound. 

11.46g of the bis(monochlorotriazine) intermediate compound was stirred in water (150ml) and 2- 
aminoethanol (9.2g) added. The mixture was heated to 65* C and stirred at 65-70* C for 12 hours. It was 
then acidified to pH 5, sodium chloride (30g) added, and the product filtered off. 

The product was then added to water (150ml) and the pH adjusted to 9.0 with sodium hydroxide 
solution. The solution was added to a mixture of concentrated hydrochloric acid (20ml) and water (200ml) to 
precipitate the title compound in free acid form. 

The title compound was filtered off and converted to the ammonium salt by adding to water (250ml) and 
adjusting the pH to 9.0 by addition of concentrated ammonium hydroxide. 

The solution was dialysed to remove chloride ions, screened and evaporated to give the ammonium salt 
of the title compound. Yield = 8.0g. 

When made into an ink and printed onto plain paper using a thermal ink-jet printing machine the 
ammonium salt of the title compound gave bright yellow shades with excellent water fastness and good light 
fastness. 

Example 3 

Preparation of the compound of Formula (8) in which W is CN 

In place of the 8.4g of 1-(2-aminoethyl)-6-hydroxy-4-methylpyrid-2-one used in Example 2 there was 
used 8.95g of 1-(2-aminoethyl)-3-cyano-6-hydroxy-4-methylpyrid-2-one. The ammonium salt of the title 
compound when made into an ink and printed onto plain paper using a thermal ink-jet printing machine 
gave yellow shades having excellent water fastness. 

Example 4 



Preparation of the compound of Formula (8) in which W is CONH 2 



In place of the 8.4g of 1-(2-aminoethyl)-6-hydroxy-4-methylpyrid-2-one used in Example 2 there was 
used 10.55g of 1-(2-aminoethyl)-3-carbonamido-6-hydroxy-4-methylpyrid-2-one. The ammonium salt of the 
title compound when made into an ink and printed onto plain paper using a thermal ink-jet printing machine 
gave yellow shades having excellent water fastness. 

Example 5 

Preparation of the compound of Formula (9) in which X is N(C 2 H4QH) 2 and Y is CH 3 



H00C Y 




HOOC Y 
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In place of the 10g of 2-aminoethanol used in Example 1 there was us d 17.2g of diethanolamine. The 
ammonium salt of the title compound wh n made into an ink and printed onto plain paper using a thermal 
ink-jet printing machine gave yellow shades having excellent water fastness. 

5 Example 6 

Preparation of the compound of Formula (9) in which X is morpholino and Y is CH 3 

In place of the 10g of 2-aminoethanol used in Example 1 there was used 14.3g of morpholine. The 
10 ammonium salt of the title compound when made into an ink and printed onto plain paper using a thermal 
ink-jet printing machine gave yellow shades having excellent water fastness. 

Example 7 

75 Preparation of the compound of Formula (9) in which X is OH and Y is CH 3 

In place of the 10g of 2-aminoethanol used in Example 1 there was used 6.5g of sodium hydroxide. The 
ammonium salt of the title compound when made into an ink and printed onto plain paper using a thermal 
ink-jet printing machine gave yellow shades having excellent water fastness. 

20 

Example 8 

Preparation of the compound of Formula (9) in which X is NHCH 2 CH 2 OH and Y is H 

25 5-Aminoisophthalic acid (36.2g) was diazotised as in Example 1. 

Aniline <«>-methane sulphonate (70g) was added to water (400ml) to dissolve. The solution was added to 
the above diazo suspension at 0-10* C and pH 7. The mixture was then stirred for 18 hours at 20* C. 

The product was salted to 20% using sodium chloride, stirred for 2 hours, acidified to pH 4 with 
concentrated hydrochloric acid and then filtered. 
30 The paste was added to a mixture of water (2 I) and sodium hydroxide (80g) and heated at 70-80* C for 
3 hours. It was cooled to 20* C and salted to 20% using sodium chloride and acidified to pH 3 using 
concentrated hydrochloric acid. The product was filtered and dried to give the monoazo compound. 

7.62g (one equivalent) of the above monoazo compound was added to water (500ml) and the pH 
adjusted to 8 by addition of 2N sodium hydroxide solution. It was cooled to 0-10* C and a solution of 
35 cyanuric chloride (50g; one equivalent) in acetone (50ml) added maintaining the pH at 7 and a temperature 
of 0-10 C. After 1 hour a further solution of one equivalent of the above monoazo compound (7.62g) in 
water (500ml) at pH 8.0 was added and the reaction mixture warmed to 30* C and stirred for 18 hours at 25- 
30 *C. The pH was adjusted to 5.0 with concentrated hydrochloric acid and the product filtered. 

It was slurried in water (500ml) and 2-aminoethano! (10g) added and the mixture heated to 80 *C. After 
40 stirring at 80* C for 4 hours the product was salted to 30% with ammonium chloride and the mixture cooled 
to 20* C. The product was filtered and washed with saturated ammonium chloride solution. 

The above product was dissolved in water (400ml) by addition of concentrated ammonium hydroxide 
solution and added to a mixture of water (200g) and concentrated hydrochloric acid (30g) to precipitate the 
title compound in free acid form. It was filtered, washed and added to water (200ml). The pH was adjusted 
45 to 9.0 with concentrated ammonium hydroxide solution and the solution dialysed to remove chloride ions, 
screened and evaporated. 

The ammonium salt of the title compound when made into an ink and printed onto plain paper using a 
thermal ink jet printing machine gave bright yellow shades with very good water fastness. 

50 Example 9 

Preparation of the compound of Formula (9) in which X is N(C 2 H»OH)2 and Y is H 

In place of the 10g of 2-aminoethanol used in Example 8 there was used 15.75g of diethanolamine. The 
55 ammonium salt of the title compound when made into an ink and printed onto plain paper using a thermal 
ink-jet printing machine gave bright yellow shades with very good water fastness. 

Example 10 
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Preparation of the compound of Formula (9) in which X is morpholino and Y is H 



In place of the 10g of 2-aminoethanol used in Example 8 there was used 14.3g of morpholine. The 
ammonium salt of the title compound when made into an ink and printed onto plain paper using a thermal 
5 ink-jet printing machine gave bright yellow shades with very good water fastness. 

Example 1 1 

Preparation of the compound of Formula (10) in which W is H and X is NHCH2CH2OH 

10 



75 



20 



25 




30 5-Aminoisophthalic acid was diazotised and coupled onto 1-(2-aminoethyl)-6-hydroxy-4-methy1pyrid-2- 
one as in Example 2. It was then condensed with one equivalent of cyanuric chloride as in Example 2. A 
further equivalent of monoazo compound was then added, the temperature raised to 45* C and the pH 
maintained at 7-8 for 4 hours. 

2-Aminoethanol (5g) was then added and the mixture heated at 65-70* C for 6 hours. 
35 The reaction mixture was cooled to 20* C and the pH adjusted to 5 with concentrated hydrochloric acid. 
The product was filtered and reslurried in water (150ml) and the pH adjusted to 9.0 with sodium hydroxide 
solution. The solution was added to a mixture of water (200ml) and concentrated hydrochloric acid (20ml) to 
precipitate the title compound in free acid form. 

It was filtered off and converted to the ammonium salt by adding to water (250ml) and adjusting the pH 
40 to 9.0 by addition of concentrated ammonium hydroxide. 

The solution was dialysed to remove chloride ions, screened and evaporated. 

When made into an ink and printed onto plain paper using a thermal ink jet printing machine it gave 
bright yellow shades with excellent water fastness. 

45 Example 12 

Preparation of the compound of Formula (9) in which X is N(CH 3 )C2H»OH and Y is H 

In place of the I0g of 2-aminoethanol used in Example 8 there are used 12.3g of 2-(methylamino)- 
50 ethanol. The ammonium salt of the title compound when made into an ink and printed onto plain paper 
using a thermal ink-jet printing machine gives bright yellow shades with very good water fastness. 

Example 13 

55 Preparation of the compound of Formula (9) in which X is N(C2H s )C 2 H»OH and Y is H 

In place of the I0g of 2-aminoethanol used in Example 8 there are used 14.6g of 2-(ethylamino)ethanol. 
The ammonium salt of the title compound when made into an ink and printed onto plain paper using a 
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thermal ink-jet printing machine giv s bright yellow shades with very good water fastness. 
Example 14 

Preparation of the compound of Formula (9) in which X is NH.nC*H 9 and Y is H 

In place of the 10g of 2-aminoethanol used in Example 8 there was used 12g of n-buty famine. The 
ammonium salt of the title compound when made into an ink and printed onto plain paper using a thermal 
ink-jet printing machine gave bright yellow shades with very good water fastness. 

Example 15 

Preparation of the compound of Formula (9) in which X is NH-nC 6 Hi 3 and Y is H 

In place of the 10g of 2-aminoethanol used in Example 8 there was used 16.6g of n-hexylamine. The 
ammonium salt of the title compound when made into an ink and printed onto plain paper using a thermal 
ink-jet printing machine gave bright yellow shades with very good water fastness. 

Example 16 

Preparation of the compound of Formula (9) in which X is NH(CH 2 ) 6 OH and Y is H 

In place of the 10g of 2-aminoethanol used in Example 8 there was used 19.2g of 6-amino-1-hexanol. 
The ammonium salt of the title compound when made into an ink and printed onto plain paper using a 
thermal ink-jet printing machine gave bright yellow shades with very good water fastness. 

Example 17 

Preparation of the compound of Formula (1 1) in which X is NHCH 2 CH 2 OH and Y is OCH 3 



HOOC Y 




HOOC 



In place of the 70g of aniline-armethane sulphonate used in Example 8 there was used 81 .2g of o- 
anisidine-c^-methane sulphonate. The ammonium salt of the title compound when made into an ink and 
printed onto plain paper using a thermal ink-jet printing machine gave bright yellow shades with very good 
water fastn ss. 

Example 18 

Preparation of the compound of Formula (11) in which X is morpholino and Y is OCH 3 
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In place of th 10g of 2-aminoethanoI used in Example 17 there was used 14.3g of morpholine. Th 
ammonium salt of the title compound when made into an ink and printed onto plain pap r using a thermal 
ink-jet printing machine gave bright yellow shades with good water fastness. 

5 Example 19 

Preparation of the compound of Formula (12) in which X is NHCH 2 CH 2 OH, Y is CH 3 and Z is H 



10 



15 



20 




(12) 

25 

The monoazo compound made by coupling diazotised 5-aminoisophthalic acid with m-toluidine was 
prepared as in Example 1. 22.4g of this monoazo compound was added to water (450ml) and the pH 
adjusted to 8.0 by addition of 47% sodium hydroxide solution. It was cooled to 0-10* C and a solution of 

30 cyanuric chloride (15g) in acetone (150ml) added maintaining the pH at 7-8 and a temperature of 0-1 0*C. 
After 3 hours a solution of p-phenylenediamine (3.24g) in acetone (30ml) was added and the reaction 
mixture stirred at 25 *C and pH 7-8 for 18 hours. The reaction mixture was acidified to pH 5 with 2N 
hydrochloric acid and the product filtered off and pulled dry. 

It was added to water (750ml) and 2-aminoethanol (27.6g) added. The temperature was raised to 65 *C 

,?s and stirred at 65-75* C for 6 hours. After cooling to 20 *C the reaction mixture was acidified to pH 5 with 
concentrated hydrochloric acid and the title product filtered off. It was added to water (400ml) and the pH 
adjusted to 9.0 with concentrated ammonium hydroxide and the solution dialysed to remove chloride ions, 
screened and evaporated. The ammonium salt when made into an ink and printed onto plain paper using a 
thermal ink jet printer gave bright yellow shades with excellent water fastness. 

40 

Example 20 

Preparation of the compound of Formula (12) in which X is N(C2H40H) 2 , Y is CH 3 and 2 is H 

45 In place of the 27.6g of 2-aminoethanol used in Example 19 there was used 47.5g of diethanolamine. 
The ammonium salt of the title compound when made into an ink and printed onto plain paper using a 
thermal ink-jet printing machine gave bright yellow shades with excellent water fastness. 

Example 21 

50 

Preparation of the compound of Formula (12) in which X is morpholino, Y is CH 3 and Z is H 

In place of the 27.6g of 2-aminoethanol used in Example 19 there was used 39.4g of morpholine. The 
ammonium salt of the title compound when made into an ink and printed onto plain paper using a thermal 
55 ink-jet printing machin gave bright y How shades with excellent water fastness. 

Example 22 
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Preparation of the compound of Formula (12) In which X is NRCH 2 CH20H, and Y and 2 are H 

In place of the 22.4g of the monoazo compound used in Example 19 there was used 21 .4g of the 
monoazo compound made by coupling diazotised 5-aminoisophthalic acid with aniline-crmethane sul- 
5 phonate followed by removal of the u-methane sulphonate group as prepared in Example 8. When made 
into an ink and printed onto plain paper using a thermal ink-jet printing machine it gave bright yellow shades 
with very good water fastness. 



10 



20 



25 



30 



Example 23 

Preparation of the compound of Formula (12) in which X is N(C 2 H4 0H) 2 . and Y and Z are H 



In place of the 27.6g of 2-aminoethanol used in Example 22 there was used 47.5g of diethanolamine. 
The ammonium salt of the title compound when printed onto plain paper using a thermal ink-jet printing 
75 machine it gave bright yellow shades having good water fastness. 

Example 24 



Preparation of the compound of Formula (13) in which X is H. Y is NHCH 2 CH 2 OH, and Z is CH 3 



HOOC H 3 C X 

T — \T 




(13) 



*s HOOC 



10.8g of the monoazo dye made by coupling diazotised 5-aminoisophthalic acid with 1-(2-aminoethyl)-6- 
40 hydroxy-4-methylpyrkJ-2-one prepared as in Example 2 was stirred in water (1 I) and the pH adjusted to 8.0. 
It was cooled to 0-5* C and a solution of cyanuric chloride (5.5g) in acetone (100ml) was added at 0-5 *C 
maintaining the pH at 7-8 by addition of 2N sodium hydroxide. After 3 hours. 9g of the monoazo dye made 
by coupling 5-aminoisophthalic acid with m-toluidine prepared as in Example 1 was added and the mixture 
warmed to 40-45* C. It was stirred at this temperature, maintaining the pH at 7 for 4 hours. Ethanolamine 
45 (20g) was then added, the temperature raised to 80* C and stirred at this temperature for 2 hours. After 
cooling to 20* C it was acidified to pH 5 with concentrated hydrochloric acid and the product filtered off and 
padded dry. it was added to water (400ml) and the pH adjusted to 9 by addition of concentrated ammonium 
hydroxide. The solution was dialysed to remove chloride ions, screened and evaporated to give the 
ammonium salt of the title product. When made into an ink and printed onto plain paper using a thermal ink 
50 jet printer it gave bright yellow shades with very good water fastness. 

Example 25 



Preparation of the compound of Formula (14) in which X is morpholino 



55 
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10 



15 



HOOC 



HOOC 




(14) 



In place of the 5-amifjoisophthalic acid used in Example 10 there is used an equal amount of 4- 
aminophthaiic acid. The ammonium salt of the title compound when made into an ink and printed onto plain 
20 paper using a thermal ink-jet printing machine gives bright yellow shades having very good water fastness. 

Example 26 



Preparation of the compound of Formula (15) in which X is morpholino 



25 



30 



35 



40 



COOH 



HOOC 



HOOC 



COOH 




(15) 



45 In place of the 5-aminoisophthalic acid used in Example 10 there is used an equal amount of 2- 
aminoterephthalic acid. The ammonium salt of the title compound when made into an ink and printed onto 
plain paper using a thermal ink-jet printing machine gives bright yellow shades having very good water 
fastness. 

so Example 27 

Preparation of the compound of Formula (16) in which X is morpholino 



55 
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20 3-Aminobenzoic acid (13.7g) is stirred in water (250ml) and the pH adjusted to 8-9 by addition of 
sodium hydroxide solution. Sodium nitrite (6.9g) is added and the solution added to a mixture of 
concentrated hydrochloric acid (20ml) and water (100ml) at 0-10* C. After 1 hour at 0-10* C, the excess 
nitrous acid is removed by addition of a little sulphamic acid. 

Aniline o-methane sulphonate (21 g) is added to water (150ml) to dissolve. The solution is added to the 

25 above diazo solution at 0-10* C and pH 7. The mixture is stirred at 20* C for 18 hours. The product is salted 
to 20% using sodium chloride, stirred 1 hour and acidified to pH 4 with concentrated hydrochloric acid and 
then filtered. 

The paste is added to a mixture of water (700ml) and sodium hydroxide (40g) and heated at 70-80* C 
for 3 hours. It is cooled to 20 *C and salted to 20% using sodium chloride and acidified to pH 3 using 
30 concentrated hydrochloric acid. The product is filtered and dried to give the monoazo compound (A). 

5-aminoisophthalic acid is diazotised and coupled onto aniline-c*- methane sulphonate as in Example 8. It 
is then heated with aqueous sodium hydroxide to remove the <*-methane sulphonate group as in Example 8 
and 7.62g (1 equivalent) of this product condensed with cyanuric chloride as described in Example 8. After 
1 hour, 6.5g (1 equivalent) of the above monoazo compound (A) in water (500ml) is added. The pH is 
35 adjusted to 8 and the reaction mixture stirred at 25-30* C for 18 hours. The pH is adjusted to 5.0 with 
concentrated hydrochloric acid and the product filtered. 

The product is added to water (500g) and morphoiine (14.3g) added and the mixture warmed to 80 *C. 
After stirring at 80 *C for 4 hours, the mixture is salted to 30% with ammonium chloride and then cooled to 
20.* C and filtered. 

40 The ammonium salt when made into an ink and printed onto plain paper using a thermal ink jet printer 
gives bright yellow shades with very good water fastness. 



Example 28 



45 Preparation of the compound of Formula (17) 



50 



55 
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70 



75 




(17) 

NHCH 2 CH 2 0H 



20 2-Amino-5-sulphobenzoic acid (21. 7g) was added to a mixture of water (300m!) and concentrated 
hydrochloric acid (30ml) and the mixture cooled to 0-10* C. A solution of sodium nitrite (7.0g) in water 
(50ml) was added dropwise and the mixture stirred at 0-10 * C for 1 hour. The slight excess of nitrous acid 
was removed with sulphamic acid and then the mixture added slowly to a solution of m-toluidine (10.7g) in 
water (200ml) and concentrated hydrochloric acid (12.5ml) at 0-10* C. The pH was adjusted to 4.0 and the 

25 mixture stirred for 18 hours at 0-10* C. The monoazo compound was filtered off and dried. 

6.3g of the monoazo compound prepared from 5-aminoisophthalic acid and o-anisidine prepared as in 
Example 17 was added to water (500ml) and the pH adjusted to 8.0 by addition of 47% sodium hydroxide 
solution. It was cooled to 0-10* C and a solution of cyanuric chloride (3.69g) in acetone (50ml) was added 
maintaining the pH at 7-8 and a temperature of 0-10* C. After 30 minutes 6.7g of the monoazo compound 

30 prepared above from 2-amino-5-sulphobenzoic acid and m-toluidine in water (500ml) was added at pH 8.0 
and the reaction mixture warmed to 40* C and stirred at this temperature for 4 hours maintaining the pH at 
7-8. 

2-Aminoethanol (8g) was then added and the mixture heated to 80* C. After stirring at 80* C for 4 hours 
the pH was adjusted to 7.0 and salted to 20% using sodium chloride. The product was filtered and washed 
35 with saturated brine. 

It was converted to the ammonium salt as in Example 1, dialysed, screened and evaporated. When 
made into an ink and printed onto plain paper using a thermal ink jet printer it gave bright yellow shades 
with high water fastness. 

40 Example 29 

Preparation of the compound of Formula (18) 
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HOOC 



20 In place of the 6.7g of the monoazo compound derived from 2«amino-5-sulphobenzoic acid and m- 
toluidine used in Example 28 there is used 5.7g of the monoazo compound from 5-aminoisophthalic acid 
and aniline as prepared in Example 8 and in place of the 8g of 2-aminoethanol there is used 11 g of 
morpholine. The ammonium salt of the title compound when made into an ink and printed onto plain paper 
using a thermal ink jet printing machine gives bright yellow shades with very good water fastness. 

25 

Example 30 

Preparation of the compound of Formula (12) in which X is morpholino. Y is H and 2 are CO2H 



30 In place of the 3.24g of p-phenylenediamine used in Example 22 there is used 4.6g of 2,5- 
diaminobenzoic acid and in place of the 27.6g of 2-aminoethanol there is used 39.3g of morpholine. The 
ammonium salt of the title compound when made into an ink and printed onto plain paper using a thermal 
ink-jet printing machine gives bright yellow shades having high water fastness. 

35 Example 31 

In place of the 10g of 2-aminoethanol used in Example 1 there is used 10g of 4-(aminomethyl)benzoic 
acid. The product as the ammonium salt when made into an ink and printed onto plain paper using a 
thermal ink-jet printer gives bright yellow shades with excellent water fastness. 

40 

Claims 



1. An anionic azo compound which, in the free acid form, has the Formula (1): 



45 



A r-N=N-J-N-X--N-R 



50 



A r — N=N-J '-N-H 

»4 



I 



_ D 3 



n 



(1) 



55 



wherein: 
Ar and Ar 1 



are each independently aryl or substituted aryl providing at least one 
of Ar and Ar 1 has at least one substituent selected from COOH and 
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J and J 1 



COSH; 

ar each independently of formula (2), (3) or (4): 



(2) 




(3) 




(O 



each R 5 
R 6 

each T 
each W 

each m 
B 

R\ R 2 . R 3 , RS R 10 and R 11 

L 

n 

each X 



is independently selected from H, alkyl, substituted alkyl, alkoxy, 
halogen, CN, ureido and NHCOR 6 ; 

is H, alkyl, substituted alkyl, aryl, substituted aryl, aralkyl or substi- 
tuted aralkyl; 
is independently alkyl; 

is independently selected from H, CN, CONR 10 R n , pyridinium and 
COOH; 

is an alkylene chain having 2 to 8 carbon atoms; 
is H, alkyl or COOH; 

are each independently H, alkyl or substituted alkyl; 
is a divalent organic linking group; 
is 0 or 1; 

is independently carbonyl or a group of the Formula (5), (6) or (7): 



N^> N 




(5) 



(6) 



(7) 



2 
Y 
E 

R 7 . R 8 and R 9 



is OR 7 , SR 7 or NR 8 R 9 ; 
is H, CI, CN or Z; 
is CI or CN; 

are independently H, alkenyl, substituted alkenyl, alkyl, substituted 
alkyl, aryl, substituted aryl, aralkyl or substituted aralkyl, or R 8 and R 9 
together with the nitrogen atom to which they ar attached form a 5 
or 6 membered ring; provided (i) if the compound of Formula (1) has 
no -SO3H groups then it has at least two groups selected from 
-COOH and -COSH; and (ii) the compound of Formula (1) has at least 
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as many groups selected from -COOH and -COSH as -SO3H groups. 
2. A compound according to Claim 1 having at least as many -COOH as -SO3H groups. 
5 3. A compound according to Claim 1 having no -S0 3 H groups and at least two -COOH groups. 

4. A compound according to Claim 3 having at least three -COOH groups. 

5. A compound according to any preceding claim wherein at least one of the Ar and Ar 1 has at least one 
70 -COOH substituent. 

6. A compound according to Claim 5 wherein each of Ar and and Ar 1 has at least one -COOH substituent. 

7. A compound according to Claim 6 wherein each of Ar and and Ar 1 has at least two -COOH substituents. 

75 

a A compound according to Claim 7 wherein each of Ar and and Ar 1 is dicarboxyphenyl. 

9. A compound according to any preceding claim wheein X is a group of Formula (5) and Z is selected 
from -NHC2H4OH, -N(C 2 H40H) 2 , -NH(Ci - e -alkyl) and morpholino. 

20 
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